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(54) VOLTAGE STABILIZING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To fixedly hold a limit value 
of a current from a secondary side regardless of a level 



of primary side voltage by limiting a primary side current 
of a transformer so as to prevent it from exceeding a 
prescribed upper limit value, also changing the upper 
limit value of the primary side current in a manner such 
that it is almost inversely proportional to the primary 
side input voltage. 

SOLUTION: A primary side current Io carried in a power 
MOS transistor Qm by a current detection circuit 41 of 
an over-current protection circuit 4 is converted into a 
voltage by a shunt resistor Rs, to be detected, also a 
comparison reference voltage Vx is variably generated 
by a variable voltage generating circuit 51 . Whether the 
counted voltage exceeds the generated comparison 
reference voltage or not is detected by current 
conversion detection voltage Vcs from a voltage 
comparison circuit 42, this detected output is inputted 
to an output limiting circuit 43, the power MOS 

transistor Qm is forcedly limited and is set to off. The comparison reference voltage Vx is 
changed in a manner wherein an upper limit value of a primary side current Io of a transformer 
is almost inversely proportional to a primary side input voltage VB thereof 
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CLAIMS 



[Claim(s)] 

[Claim 1] The voltage stabilizer characterized by having the adjustable setting circuit to which it 
is the voltage stabilizer which performs stabilization control of the output voltage obtained from 
secondary [ the ] by controlling the upstream current of a transformer, and the upper limit of the 
above-mentioned upstream current is changed in the form made mostly inversely proportional to 
the upstream input voltage while making the overcurrent protection restricted so that the 
above-mentioned upstream current may not exceed a predetermined upper limit perform. 
[Claim 2] By carrying out adjustable [ of the ON/OFF time ratio of the power element which 
carries out switching control of the upstream current of a transformer ] It is the voltage 
stabilizer of a switching control method which performs stabilization control of the dc-output 
voltage obtained from secondary [ the ] through a rectifier circuit. The voltage stabilizer 
according to claim 1 characterized by having the adjustable setting circuit to which the upper 
limit of the above-mentioned upstream current is changed in the form made mostly in inverse 
proportion to the upstream input voltage while making the overcurrent protection restricted so 
that the peak value of the above-mentioned upstream current may not exceed a predetermined 
upper limit perform. 

[Claim 3] The voltage stabilizer according to claim 1 or 2 characterized by providing the 
following. The current detector which changes and detects on voltage the energization current of 
the power element which carries out switching control of the upstream current of a transformer. 
The comparator circuit which detects whether the current conversion detection voltage of this 
detector exceeded reference voltage. The load limitation circuit which sets the above-mentioned 
power element as an OFF state compulsorily when this comparator circuit detects the voltage 
more than the above-mentioned reference voltage. The adjustable voltage generation circuit 
which generates the voltage which changes in the form which is mostly in inverse proportion to 
the upstream input voltage of the above-mentioned transformer, and is given to the above- 
mentioned comparator circuit as reference voltage. 

[Claim 4] A voltage stabilizer given in either of the claims 1-3 which is characterized by 
providing the following. The current detector which changes and detects on voltage the 
energization current of the power element which carries out switching control of the upstream 
current of a transformer. A comparator circuit [ voltage / current conversion detection / of this 
detector / reference voltage ]. The switching control means which carries out the negative 
feedback control of the ON/OFF time ratio of the above-mentioned power element based on the 
comparison output of this comparator circuit. The output-feedback means which carries out 
adjustable control of the reference voltage of the above-mentioned comparator circuit so that 
the output voltage obtained from secondary [ of the above-mentioned transformer ] may serve 
as predetermined desired value, and an adjustable voltage clamp means to change the upper limit 
of the reference voltage in which adjustable control is carried out by this output-feedback 
means in the form which is mostly in inverse proportion to the upstream input voltage of the 
above-mentioned transformer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is applied to the voltage stabilizer 
******** switching regulator of a voltage stabilizer and the switching control method further 
equipped with overcurrent protection, about effective technology, is used for constant-voltage- 
power-supply equipment, for example, relates to effective technology. 
[0002] 

[Description of the Prior Art] In the voltage stabilizer (regulator) which constitutes constant- 
voltage-power-supply equipment, a supply voltage inverter (DC-DC converter), etc. for 
electronic equipment Usually, in order to protect the external device and external circuit which 
receive the supply voltage supply from the power element in the voltage stabilizer, and its 
equipment The overcurrent-protection circuit which restricts the output current which changes 
according to the state of a load etc. to below fixed is prepared (for example, refer to CQ 
publishing company publication "transistor technical January, 1998 issue" 300,301 page). 
[0003] Although stabilization control of the output voltage obtained from secondary [ the ] by 
carrying out switching control of the upstream current of a transformer is made to perform in 
the constant-voltage-power-supply equipment or the DC-DC converter of a switching control 
method, in such a voltage stabilizer, the overcurrent protection which restricts the above- 
mentioned upstream current to below fixed is also performed. The load connected to secondary 
[ which control the upstream current of a transformer / the power element and secondary ] by 
this can be protected from an overcurrent, respectively. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it was shown clearly by this invention 
persons for there to be the following problems in the technology mentioned above. 
[0005] Even if it can restrict upstream current to below fixed, it may be able to stop namely, 
being able to restrict secondary current to below fixed in the overcurrent protection which 
restricts secondary current by restricting the upstream current of a transformer, when the 
upstream voltage of the transformer changes a lot. Because, the power generated in the 
secondary winding of a transformer is proportional to the power supplied to a primary winding. 
Therefore, even if it restricts the current of a primary winding uniformly, the current which can 
be taken out from a secondary winding increases in proportion to the applied voltage of a 
primary winding. 

[0006] For this reason, it will be the requisite to say [ that the secondary overcurrent protection 
by primary-current limit of a transformer has the fixed input voltage impressed to the primary 
winding of the transformer ]. It is because secondary limit current is fluctuated according to 
upstream voltage even if it restricts upstream current to below fixed, when the upstream voltage 
of a transformer changes. 

[0007] In constant-voltage-power-supply equipment etc., it is necessary to take into 
consideration not only the cure against protection of the power element which controls 
upstream current but the safety practice of a load (device) to which secondary current is 
supplied. For example, if the supply current to the load is restricted to below fixed even when 
obstacles, such as a short circuit and incorrect connection, arise in a load side, the damage by 
the side of the load by the obstacle can be suppressed to the minimum. The so-called failsafe 
can be performed. 

[0008] However, in the voltage stabilizer mentioned above, the secondary current-limiting value 
increased according to the primary voltage of a transformer, and when this measured a safety 
practice (file safe), it had become big trouble. 

[0009] By controlling the upstream current of a transformer, the purpose of this invention is in 
the voltage stabilizer to which stabilization control of the output voltage obtained from 
secondary [ the ] is made to perform, and is to offer the technology of enabling it to keep 
constant the limiting value of the current which can be taken out from secondary, without being 
concerned with the height of upstream voltage. 
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[0010] The other purposes and features will become clear from description and the 
accompanying drawing of this specification at the aforementioned row of this invention. 
[0011] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0012] That is, it is the voltage stabilizer which performs stabilization control of the output 
voltage obtained from secondary [ the ] by controlling the upstream current of a transformer, 
and while making the overcurrent protection restricted so that the above-mentioned upstream 
current may not exceed a predetermined upper limit perform, the upper limit of the above- 
mentioned upstream current is changed in the form made mostly inversely proportional to the 
upstream input voltage. 

[0013] According to the means mentioned above, even if the input voltage impressed to the 
upstream of a transformer changes, when the limiting value of upstream current changes in the 
form which is mostly inversely proportional to the change, the limiting value of the power 
generated in secondary can be kept almost constant. 

[0014] The purpose of enabling it to keep constant the limiting value of the current which can be 
taken out from secondary by this, without being concerned with the height of upstream voltage 
is attained. 
[0015] 

[Embodiments of the Invention] Hereafter, the suitable embodiment of this invention is explained, 
referring to a drawing. 

[0016] Drawing 1 shows the 1st embodiment of the voltage stabilizer to which the technology of 
this invention was applied. 

[0017] The example of application shown in this drawing is the constant-voltage-power-supply 
circuit of a switching control method, is constituted by the semiconductor-integrated-circuit- 
ized main circuit section 1, the AC plug socket 61, a full wave rectifier 62, a transformer 63, the 
dc-output circuit 7, etc., and generates the DC power supply of fixed voltage from the 
commercial alternating current power supply of AC100V or AC200V. 

[0018] In this drawing, the ac-input voltage (AC100 V/AC200V) incorporated from the AC plug 
socket 61 is rectified by direct current voltage VB by the full wave rectifier 62. This direct 
current voltage VB is impressed to the primary winding L1 of a transformer 63. 
[0019] The main circuit section 1 carries out stabilization control of the voltage taken out from 
the secondary-winding L2 side by carrying out switching control of the current (upstream 
current) Io which flows to the primary winding L1 of a transformer 63. 

[0020] the secondary voltage which generates the dc-output circuit 7 in the secondary winding 
L2 of a transformer 63 — rectification — and smooth is carried out and it derives for the dc- 
output terminals 71 and 71 The direct-current regulated output voltage from which Vdc is taken 
out by the output terminals 71 and 71, and Idc are dc-output current which flows from the 
output terminal 71 to a load side. 

[0021] Here, the main circuit section 1 has MOS transistor Qm as a power element which carries 
out switching control of the upstream current Io of the above-mentioned transformer 63, the 
pulse driver circuit 2 which carries out ON/OFF drive of this power MOS transistor Qm by the 
pulse signal, the overcurrent-protection circuit 4 which restricts the above-mentioned upstream 
current Io. The interior-action power supply Vcc of this main circuit section 1 is generated by 
rectification and carrying out smooth by the rectifier 64 and the capacitor C21 in the secondary 
voltage taken out from the auxiliary secondary winding L21 of a transformer 63. 
[0022] A pulse driver circuit 2 performs stabilization control of the dc-output voltage Vdc by 
carrying out adjustable [ of the ON/OFF time ratio (duty) ] while it has a PWM (PDM) control 
function and carries out ON/OFF drive of power MOS transistor Qm a fixed period. This 
stabilization control leads the dc-output voltage Vdc of the dc-output circuit 7 to the error 
detector 22 through a photo coupler 21, and is performed by detecting and amplifying the error 
over the predetermined target programmed voltage Vst by this error detector 22, and making it 
feed back to the above-mentioned pulse driver circuit 2. A pulse driver circuit 2 carries out 
adjustable control of the ON/OFF time ratio of power MOS transistor Qm towards [ so that the 
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error detected by the ebove-mentioned error detector 22 may be made into the minimum J. 
[0023] An overcurrent-protection circuit 4 is formed of the current detector 41 which changes 
and detects on voltage the upstream current Io which power MOS transistor Qm energizes by 
the shunt resistance Rs, the adjustable voltage generation circuit 51 which carries out adjustable 
generation of the comparison reference voltage Vx, the voltage comparator circuit 42 which 
detect whether the above-mentioned current conversion detection voltage Vcs exceeded the 
above-mentioned comparison reference voltage Vx, and the load-limitation circuit 43 carry out 
an OFF setup compulsorily in above-mentioned power MOS transistor Qm by the detection 
output of this voltage comparator circuit 42. 

[0024] The adjustable voltage generation circuit 51 is a circuit constituted so that the voltage 
(Vx) which changes from the upstream input voltage VB of the above-mentioned transformer 63 
almost in inverse proportion to voltage k-VB (division ratio according [ k ] to R1 and R2) given 
through the partial pressure resistance R1 and R2 might be generated, and the voltage by which 
adjustable generation is carried out in this circuit 51 is given to the above-mentioned 
comparator circuit 42 as comparison criteria suppression Vx. 

[0025] Although the voltage Vx in inverse proportion to input voltage k-VB is generable using an 
analog division circuit, as shown in drawing 2 , it is also generable in approximation using the 
non-linear characteristic (nonlinearity) of a transistor amplifying circuit. 

[0026] Drawing 2 shows the example of composition of the above-mentioned adjustable voltage 
generation circuit 51, and its property. 

[0027] The adjustable voltage generation circuit 51 shown in (A) of this drawing is constituted by 
MOS transistor Qn1, resistance R3-R6, and the operational amplifier 511. 
[0028] MOS transistor Qn1 and resistance R3 and R4 form a grounded-source type voltage 
amplification circuit, and carry out reversal amplification of the input voltage k-VB pressured 
partially by resistance R1 and R2. After gain adjustment of this reversal amplification output is 
carried out by resistance R5 and R6, by the operational amplifier 51 1, buffer amplification is 
carried out, it is outputted, and this buffer output voltage is used as the above-mentioned 
comparison reference voltage Vx. 

[0029] Although the perfect linear characteristic (linearity) which becomes fixed [ every 
operating point (bias point) ], the rate of change of voltage amplification, i.e., the rate, of the 
output voltage to input voltage, in the grounded-source type voltage amplification circuit of the 
general use used for an audio amplifier etc. here is made into the ideal, the property acquired 
actually serves as the ideal, and differ, and the non-linear characteristic from which the rate of 
voltage amplification changes with the operating points a lot is presented. 
[0030] It is made to generate in approximation the voltage Vx which is mostly in inverse 
proportion to input voltage k-VB by using the non-linear characteristic positively, in the circuit 
of this drawing (A), as shown in (B) of this drawing. 
[0031] Next, operation is explained. 

[0032] In drawing 1 and drawing 2 , the current Idc which can be taken out from the voltage- 
output terminals 71 and 71 of the dc-output circuit 7 js restricted by the upper limit of the 
upstream current Io of a transformer 63. This upper limit is set up with the above-mentioned 
comparison reference voltage Vx. And to the upstream input voltage VB of a transformer 63, this 
comparison reference voltage Vx is mostly in inverse proportion, and is changed. For example, 
when the upstream input voltage VB of a transformer 63 rises to double precision, the above- 
mentioned comparison reference voltage Vx decreases to one half, and on the contrary, when 
VB decreases to one half, Vx goes up to double precision. 

[0033] Even if the input voltage VB impressed to the upstream of a transformer 63 changes by 
this, the limiting value of upstream current Io changes in the form which is mostly inversely 
proportional to the change, and the limiting value of the power generated in secondary comes to 
be maintained at simultaneously regularity. Therefore, it can be kept constant, without being 
concerned with the height of the upstream voltage VB, carrying out stabilization control of the 
dc-output voltage Vdc obtained from secondary [ the ] through the dc-output circuit 7 at fixed 
desired value, the limiting value, i.e., the protection programmed-current value, of current which 
can be taken out from the dc-output terminals 71 and 71. 
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[0034] Drawing 3 shows the 2nd embodiment of the voltage stabilizer to which the technology of 
this invention was applied. Although the example of application shown in this drawing is 
constant-voltage-power-supply equipment of a switching control method and the fundamental 
composition is the same as that of what was shown in drawing 1 almost the pulse driver circuit 
2 which carries out ON/OFF drive of power MOS transistor Qm by the pulse signal Pg, and the 
overcurrent-protection circuit 4 which restricts the upstream current Io of a transformer 63 are 
unified. That is, it is made to make adjustable control of ON/OFF time ratio (duty) of power MOS 
transistor Qm perform both operation which carries out stabilization control of the dc-output 
voltage Vdc at fixed target voltage (Vst), and operation which restricts the upper limit of 
upstream current Io. 

[0035] In this drawing, the reference voltage generation circuit which generates the reference 
voltage Vref in the main circuit section 1 from the main circuit section by which 1 was 
semiconductor-integrated-circuftHzed, and the supply voltage Vcc of operation by which 1 1 is 
supplied to the main circuit section 1, and 12 are low-battery detectors to which the forced 
outage of the operation of the main circuit section 1 is carried out, when the above-mentioned 
supply voltage Vcc of operation turns into below the minimum operating voltage of the main 
circuit section 1 . 

[0036] The current detector which the pulse oscillator circuit to which 201 generates the pulse 
signal (clock signal) Ps of a fixed period in the main circuit section 1, the error detection 
amplifier with which 202 detects the error between the dc-output voltage Vdc and target voltage 
(Vst), and 203 transform into voltage the upstream current Io on which a buffer amplifier 
energizes RS (set-reset) type flip-flop and 205, and power MOS transistor Qm energizes 41, and 
a voltage comparator circuit and 204 detect, and 52 are adjustable voltage clamping circuits. 
[0037] The error detection amplifier 202 detects and amplifies the error of the dc-output voltage 
Vdc fed back through a photo coupler 21 from the dc-output circuit 7, and the predetermined 
target programmed voltage Vst. This detection output voltage is inputted into the voltage 
comparator circuit 203 as comparison reference voltage Ve through the partial pressure circuit 
by resistance R7 and R8. 

[0038] The voltage comparator circuit 203 detects whether the current conversion detection 
voltage Vcs from the current detector 41 exceeded the above-mentioned comparison reference 
voltage Ve, and resets RS flip flop 204 with this detection output Pr. 

[0039] RS flip flop 204 is reset by the detection output Pr of the above-mentioned voltage 
comparator circuit 203 while it is periodically set by the pulse signal Ps of a fixed period (S) (R). 
The set output (Q) of this RS flip flop 204 is impressed to the gate of power MOS transistor Qm 
through a buffer amplifier 205. 

[0040] The adjustable voltage clamping circuit 52 changes the clamp voltage Vx almost in 
inverse proportion to the upstream input voltage VB of a transformer 63 while clamping the 
upper limit of the comparison reference voltage Ve inputted into the voltage comparator circuit 
203 on the predetermined voltage Vx (limit). 

[0041] Drawing 4 shows the example of composition of the above-mentioned voltage clamping 
circuit 52, and its property. 

[0042] Like the adjustable voltage generation circuit 51 shown in drawing 2 , as the voltage 
clamping circuit 52 shown in (A) of this drawing made the inverse proportion characteristic curve 
realize in approximation using the non-linear characteristic of a grounded-source type amplifying 
circuit, it was constituted by MOS transistor Qn1, resistance R3-R6, the operational amplifier 
521, and MOS transistor Qn2 for current absorption, and it has realized variable characteristics 
as shown in (B) of this drawing. 

[0043] Drawing 5 shows the wave chart of operation in the important section of the circuit 
shown in drawing 3 and drawing 4 . First, (A) of this drawing shows switching regulator operation 
which carries out stabilization control of the dc-output voltage Vdc at predetermined target 
voltage (Vst). 

[0044] In drawing 5 (A), ON/OFF drive is carried out by the pulse signal Pg generated by the 
se t/reset of RS flip flop 204, and power MOS transistor Qm carries out switching control of the 
upstream current Io. Although periodically set by the pulse signal Ps of a fixed period, RS flip flop 
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- 204 is reset whenever the detection voltage Vcs of the upstream current Io energized by power 
MOS transistor Qm reaches the comparison reference voltage Ve. 

[0045] As this comparison reference voltage Ve was mentioned above, from target voltage (Vst), 
it is the voltage generated based on the error between the dc-output voltage Vdc and target 
voltage (Vst), and a low case falls, and the dc-output voltage Vdc rises, when opposite. Thereby, 
feedback control of the comparison reference voltage Ve is carried out to a value from which 
the error between the dc-output voltage Vdc and target voltage (Vst) serves as the minimum, 
and in connection with this, feedback control of the set / reset-time ratio of RS flip flop 204, i.e., 
the ON/OFF time ratio of power MOS transistor Qm, is carried out so that the above-mentioned 
error may serve as the minimum. That is, feedback (negative feedback) control of the ON/OFF 
time ratio of power MOS transistor Qm is carried out so that the dc-output voltage Vdc may 
turn into predetermined target voltage (Vst). 

[0046] The above-mentioned comparison reference voltage Ve is restricted to the clamp voltage 
Vx of the adjustable voltage clamping circuit 52, as the upper limit is shown in (B) of this drawing 
by feedback operation which maintains the dc-output voltage Vdc on predetermined target 
voltage (Vst), although it fluctuates according to the state of a load. Thereby, the peak value of 
upstream current Io is restricted to below the upper limit defined by the clamp voltage Vx. Thus, 
by restricting the upper limit of upstream current Io, the overcurrent protection which prevents 
that the dc-output current Idc more than fixed flows is performed. 

[0047] Furthermore, if the upstream input voltage VB of a transformer 63 rises, as shown in (C) 
of this drawing, when the above-mentioned clamp voltage Ve falls in the form in inverse 
proportion to elevation of the upstream input voltage VB, the upper limit of upstream current Io 
will be reduced in inverse proportion to the upstream input voltage VB. Thereby, it cannot be 
concerned with change of the upstream input voltage VB, but the limiting value of dc-output 
current Idc can be kept constant. 

[0048] As mentioned above, by controlling the upstream current (Io) of a transformer (63) by the 
invention in this application While making the overcurrent protection which is the voltage 
stabilizer which performs stabilization control of the output voltage (Vdc) obtained from 
secondary [ the ], and is restricted so that the above-mentioned upstream current (Io) may not 
exceed a predetermined upper limit perform By having had the adjustable setting circuit (51 52) 
to which the upper limit of the above-mentioned upstream current (Io) is changed in the form 
made mostly inversely proportional to the upstream input voltage (VB), the limiting value of the 
output current (Idc) can be kept constant, without being concerned with the height of upstream 
voltage (VB). 

[0049] Moreover, by carrying out adjustable [ of the ON/OFF time ratio of the power element 
(Qm) which carries out switching control of the upstream current (Io) of a transformer (63) ] If it 
is the voltage stabilizer of a switching control method which performs stabilization control of the 
dc-output voltage (Vdc) obtained from secondary [ the ] through a rectifier circuit While making 
the overcurrent protection restricted so that the peak value of the above-mentioned upstream 
current (Io) may not exceed a predetermined upper limit perform By having had the adjustable 
setting circuit (51 52) to which the upper limit of the above-mentioned upstream current (Io) is 
changed in the form made mostly in inverse proportion to the upstream input voltage (VB) 
Overcurrent-protection operation which keeps constant the limiting value of dc-output current 
(Idc) with stabilization operation of the dc-output voltage (Vdc) by upstream current switching 
control (Io), without being concerned with the height of upstream voltage (VB) can be made to 
perform. 

[0050] The current detector which changes and detects the energization current (Io) of the 
power element (Qm) which carries out switching control of the upstream current (Io) of a 
transformer (63) on voltage (Vcs) (41), The comparator circuit which detects whether the 
current conversion detection voltage (Vcs) of this detector (41) exceeded reference voltage (Vx) 
(42), The load limitation circuit which sets the above-mentioned power element (Qm) as an OFF 
state compulsorily when this comparator circuit (42) detects the voltage more than the above- 
mentioned reference voltage (Vx) (43), By having had the adjustable voltage generation circuit 
(51) which generates the voltage which changes in the form which is mostly in inverse proportion 
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to the upstream input voltage (VB) of the above-mentioned transformer (63), and is given to the 
above-mentioned comparator circuit (42) as reference voltage (Vx) Dc-output current (Idc) in 
case the above-mentioned power element (Qm) is compulsorily set as an OFF state can be kept 
constant without being concerned with the height of upstream voltage (VB). 
[0051] The current detector which changes and detects on voltage the energization current (Io) 
of the power element (Qm) which carries out switching control of the upstream current (Io) of a 
transformer (63) (41), A comparator circuit [ voltage / current conversion detection / (Vcs) / of 
this detector / reference voltage (Ve) ] (203), The switching control means which carries out the 
negative feedback control of the ON/OFF time ratio of the above-mentioned power element 
(Qm) based on the comparison output (Pr) of this comparator circuit (203) (2), The output- 
feedback means which carries out adjustable control of the reference voltage (Ve) of the above- 
mentioned comparator circuit (203) so that the output voltage (Vdc) obtained from secondary 
[ of the above-mentioned transformer (63) ] may serve as predetermined desired value (21,202), 
By having had an adjustable voltage clamp means (52) to change the upper limit (Vx) of the 
reference voltage (Ve) in which adjustable control is carried out by this output-feedback means 
(21,202) in the form which is mostly in inverse proportion to the upstream input voltage (VB) of 
the above-mentioned transformer (63) Operation which carries out stabilization control of the 
dc-output voltage (Vdc) at fixed target voltage (Vst), and operation which restricts the upper 
limit of upstream current (Io) both While being able to make adjustable control of ON/OFF time 
ratio (duty) of power MOS transistor Qm perform, the limiting value of the dc-output current 
(Idc) by the overcurrent protection can be kept constant, without being concerned with the 
height of upstream voltage (VB). 

[0052] As mentioned above, although invention made by this invention person was concretely 
explained based on the embodiment, it cannot be overemphasized by this invention that it can 
change variously in the range which is not limited to the above-mentioned embodiment and does 
not deviate from the summary. For example, the composition which uses a bipolar transistor as a 
power element is also possible. 

[0053] Although the above explanation explained the case where invention made by this 
invention person was mainly applied to the constant-voltage-power-supply equipment which is a 
field of the invention used as the background, it is not limited to it and can apply also to the 
power circuit which carries out the constant voltage drive of a motor, the heater, etc. 
[0054] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0055] That is, by controlling the upstream current of a transformer, it is in the voltage stabilizer 
to which stabilization control of the output voltage obtained from secondary [ the ] is made to 
perform, and the effect that it can make it possible to keep constant the limiting value of the 
current which can be taken out from secondary, without being concerned with the height of 
upstream voltage is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing the 1 st embodiment of the voltage stabilizer to which 
the technology of this invention was applied 

[Drawing 2] The circuit diagram showing the example of composition of the adjustable voltage 
generation circuit used with the equipment of drawing 1 f and its property 

[Drawing 3] The circuit diagram showing the 2nd embodiment of the voltage stabilizer to which 
the technology of this invention was applied 

[Drawing 4] The circuit diagram showing the example of composition of the voltage clamping 
circuit used with the equipment of drawing 3 , and its property 

[Drawing 5] The wave chart of operation in the important section of the circuit shown in drawing 
3 

[Description of Notations] 

1 Semiconductor-lntegrated-Circuit-Ized Main Circuit Section 

1 1 Reference Voltage Generation Circuit 

12 Low-Battery Detector 

2 Pulse Driver Circuit 

201 Pulse Oscillator Circuit 

202 Error Detection Amplifier 

203 Voltage Comparator Circuit 

204 RS (Set-reset) Type Flip-flop 

205 Buffer Amplifier 

4 Overcurrent-Protection Circuit 

41 Current Detector 

52 Adjustable Voltage Clamping Circuit 

61 AC Plug Socket 

62 Full Wave Rectifier 

63 Transformer 

64 Rectifier 

7 Dc-Output Circuit 

71 Direct-Current Force Terminal 

VB Upstream input voltage 

Io Upstream current 

Qm Power MOS transistor 

Vdc Direct-current regulated output voltage 

Idc Dc-output current 

Ve Comparison reference voltage (error detection voltage) 
Vcc Supply voltage of the main circuit section 1 of operation 
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DRAWINGS 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[si#jsi] h=7>^ff>-^.mm^mmi-^zt\z 
ffli-r s / tv—m+n* ? BHunt £ sm-t 5 c t 1= 

<fcy, -5-<7)-;*©jA\f,g3![|H]S8^L-Cf#f>ni.l:3SEtti 

* mmco^^bW £ ft -5 x v f is 7 MWmXD BE 
SBfcBBT?* o T , ±E-*«ta» fcf-* BtfWB 

■54:4:4,1c, -hlE-*fflS3£<n±Bffi£-?-<©-3fcffllAa 
mElclS(?JBJt<5>]*-ti-^JK-e^'lb$1i--5WSiS3tlH]K£ 

fit^ifcc t £t#»4:-*--5i?i*JS 1 i=EBo>BE££<t£ 

So 

!£BE£il8*f=fr5^£l$fil-f StbKIs]S&4:, croitK 
ls]S&;6<±8Sgl£BEKl-t<BmE£8liii Ltzt £lcLfg/< 

±aeh7>xo)-^ffliiA*fiEicisisstbeij-r5» 

T-£<b^&«E£±»£LT±ffitbl&[e]S&l~£*mE4: L 
IS*JS1 £f=f*2i::85K<0BE£3£<bgSo 

ffli-r s / « -7 -sst^oiimmss £ mmzw& l x mm -t 5 

^BE4:Jt&f StblSilEl^, CCDttlSSSSroibKaB*! 
I=So-Lxt±8E/ <-7 -3^ B#Htb£fi«i§ 

Kit&IUS&OTS^mE * W £*Wt £ ffi * 7 < - K / < 
£#8:4:. cwaja^-f-hV^^fai-^yw^ftW 
£*i-SS*®E<D-tIS£-t82 I- 7 >X<B-;*ffliJA*>BE 

ic»($sjt«-r Ztexmtz-ezsi&'g.K.t 

4: £ fig 7L tz C 4: £ *« 4: -T 5 it** 1 3 0> L n-T *tfr 
l=IB«tf>BES3£<bBB. 

[BBamattKB] 

[0001] 

[£Ba>B-r«&ff#B] *#e9Ji*. BssneitBB. 

* z>iz\tmw.m&mmmzffiz-tzx-< v?>?tm»x 

[0 0 0 2] 



[«e£a&ff] B?BBBa>KBSBB«B*>BB*E 

£&tgB (DC-DCa>/W) ) fc4f£Bfi£-f SB 
ES&lbttB "CI*, a*. fCOtES 

SlbgBrt <D/ <7 -StTfc «fc tf-E-cogSfr* (DBJSBE 

0>«tt<fifi=i6i:'cBfl:-r*ai*«at-BisiTi=tiB 

**a«a«BBK3Wttl+«>*i,-Cl** (tzbiUi* CO 

amfi*tfm rh^>vx^ft« i 998#imj 3 

0 0. 3 0 1 ^— i?#ga) o 

[00 0 3] x-r?*->?ffl8P*3t«>5eBEBBBBfc 
•SLM*DC-DC3>/<— •S'-C'l*. h^XCO-^ffi'iB 
35 £ X>f 7f>y«l»t*C 4: 1= «fc y . -^«JA>e> 
»&ft*a*mE©S«fclWBSfi:btt«*<. C<D«fc? 
<t«E»Bfl:«B-CI*» ±e-*flBSt«-BBTI=« 
B-*-*B«BBB*ff^4i*. C*il=«fcy. 
-*«ma[*B«-r*/< , 7— B**S«ktf-3fcBI=»«* 

*ift:jmr*-e*i-e*ia«at^&BB-r*ct*»-c.**. 

[0004] 

HMBtf»aL*34:T*»H]. LA^L ±2L 

[0O0 5] TUt)*** h^>X«>— ^BB3I£»IB-r 
* C fc 1= J: oTZSiMSKit ifltXMtll 
-tco h7>x<D-;*fflaEJb<^5<^bLf=Ja-&i=. - 
%««Btt-B»TI=«B X # r * . ^fcfflU^SSli-^ 

\t-x.%&<Dmi!a'mK.\zttm Lxmtt -5 « 

[0006]CcDfcto. h7>X<0— JfemsiEfclK I 
*t*A*mE*<-^T?fc-54:^3C < i:A<ffI^i:'if^„ h 

=j >x<c-^fflHEA^ib-r-5Js^. -*«ma*-B 
«ti^*iblt4,, -&mx<»mmm.%n*-%.mnK.\z 
itcxmmLxL$ofr>>xtbz„ 
[0007] &ni±nm3imui:izte^xi*. ---mm 
ffi.&mm-fZ'tv—mw&mn&tzi+xitu < , 

mnzit)W&i2*x%nm («») cos^MSttits 

Bl=fW7l-5ci:A<-C#5. L**57i>f;H:-7$f7 

[OO 0 8] Lj^U ±5EL.f=SIES^bSIB-e)*. h 
^ >X<0-^mElCl5 CT^ffl-CCOliSiEtjBfiiA^^ 
LTb*l\ Z<DZ tf)<3S±»m (77-f^t-7) £ 

[0 0 0 9] *JEMC01MI1 h^i/XCO-^fflimSSES 

B«-r*^4:i=*y. ^■<o-s>t^slJA^t.#f>*v^)t^i7JmE 



[0 0 10] *§£W0)1ft&U*lfiz*<Dmfr<Dmfthft 
[0 0 1 1 ] 

[0 0 12] -TUt>ib. h ^ >x<B-*«»3t 

[0 0 13] iiSLfc^KlCcfcftli* h^>X(7)-;*<IJ 

y. n*fflic*±-r*«*<D»iis«*($is-sic«oz 

[0014] ctu^y. =ft<H*&Kyttu»«W9E 
o>«il8fil*-*««ffa)K«icBt>C)-ri=-«ic«r* 

[0 0 1 5] 

MnaftifiaKtt] kit* *xna»attj*j&sflt£ 
[0016] 01 i**^wfl)a«^affl**ifciESS 
[oo i 7] mmz*irmmmi*x4-v*>9mnis*t 

>x6 3. itssdi^iHisST^^iZcfcyig^^n. aci 

0 0 V^fc(iAC2 0 0V<^ffiffl^3Em^*^-^mE 
0>*3MM*£dW4. 
[0 0 1 8] (^Iwfcl^Ts A C=l >-tr> h 6 1 
yii**Lfc«3IEA*«E (AC100V/AC200 

v) ii*sK»a»6 2-c»at«mvBic»a**t4. c 

tt4o 

[0 0 1 9] £[sJS&am*> h7>X6 3 CD— <fc#l*L 

i icat*L4«s (-*««») io^7f>^i 
■r^c^i^cfcy. -E-<D-^#^L2«ij^^^ytii*ti4 

[0 0 2 0] i!3SttJ^|filSS7li. h7>X6 3^# 

as^ST-7i, 7iiz^tiii-4o vddi, *a>u*s» 

^71, 7 1 izflfcy til^tt^lEaS^bdl^SiE. I d 



r*fc4«> 

[002 1] CC-C. ilslSSPlli. ±E h7>X63 

I o £X< ^MATT 4 

Lt0MOSh7>vX^Qm, CO/^-MOSh7 

gEisiHis&2. *jj:tf±E-*««aii o^^iis-rsiam 

^Vccli. h 7 >X 6 3 L 2 1 ^ & S 
ytt**i4-*mE«BW6 4^J:^>f>tC2 

[0 0 2 2] /<iUXHiSSB2(*PWM (/^uxWJE 
N) M«MME$*U /<7-MOSh7>^^QmJ 

itataa*s»7a)itaa*miEvd cs^t k*:*^2 

2 2\zxm^<D^mm^mE.v s t iz»-r4»«*ttaj 

£ L T-tB' <>UX EI&IsIK 2\zy 
Zlt&Zkiz&VfrtotiZo /^XllflB2M:, ±E 

^^ISIT'/^^— MOS h7>vX^ Qm(J3t>/t^^ 

[o O 2 3] ifi«3K&BlalK4l2« /^-MOS 

8-c«tti=K*Lr«u-r««at*UBiB4 1 «t. hr 

±E«3tt**tii«E v c s 3b<±Eit««*«EV x £ 
tt*fc3^gA^S«U"r*«fflt«lfflB4 2fc. CCDfiEE 
Jt1£[s]B4 2<Dttttffl*i::«fco-C-bE/< , 3 — MOS 
>^x*Qm-satiBMlc*^»ffi-r4a5*»ll8Ial»4 3 

ic<fcy^«**t4o 

[0 0 2 4] pJJE*E«fc*lE]B5 1 I*. ±aBh7>X6 

3 ©-«MA*«EV B3&^»E18fitR 1 , R2^L 
t4^bWiEk-VB (kliRI. R2l::J:4#l£ 

Jt) lcl$($5Jt#JLT£<b-r4«E (Vx) s^ja-r* 

cfc5lC«|jaS*tfcS»-Cfcor. C<7)Ih1B5 1 IZTrI^ 
S«**i4«ffi35<±EJt*lHl»4 2lzJt«S*PUEV x 

[OO 2 5] A^lEk ■ VBfcJKht^J-r^mEV x(* 
T^-a^»»Ial»*ttoT^*f 4C£#-C?#4*<. B 
2lciMM:3l::« fctittf h9>S?X*Ji«ffllB0>»y 
-Ttttt (Mfttt) *«JBLTifi«Mi::£lM-4Cfc 

[0026] B2 l*±ERj*«flE±ritEIB 5 1 CD«j£#J 

[0027] man (a) iztf-t w^mE^/suBs i 

I*. MOS h7>vX^Qn 1 % Jg$aR3~R6. 



[0 0 2 8] MOS h7>vX^Qn 1 tfifiiR3, R 
4I4V— X*«a<D«EJii«EI»*^«L, «JnFM. 
R2^^E$tl^A^mEk • VBSfiBMt*. C 
<DKK*i*Itti*a«*ttR5. R6tflM»4tlfel 
;H»it*SS5 1 ir/<^^rit**tLrai***i. CCD 

[0029] :ct\ *—T<<j-7^zfUl:\z&m£*i 

(Matt) #WBfc**iTi***^ i*:)»bft«Wt 
l**0!>afflii:A^yjl«:y. ttftjftl=*or«BEaMI 

[0 0 3 0] RB (A) <0ffl»T?li. -tO)3t«J-7l«tt 

s«a»i=«ffl-r*ctic*y. nno> <b> ic^-r * 

5(C. A^iEk • VBlzfiKJRJt«-r*«EVx$ifi 

[0031] «ic ttfticoivcBwrr*. 

[00 3 2] HI fe«fetfH2^*5l^T. ttSfcb*l§]»7 

<DmEfciS*j3£T7 1 , 7 1 j^&wyurci:36<-c**« 
35 I deli, h 7 >^ 6 3 (D-*«Ha I o a)±BWi: 

«fcy«HB**t*. co3±B«i*±EHdB»*mEvxi:: 

J:yR3e**t*. fit, CCDJ±K«^mEV xl*. h 
7>X63 (D-^1A^]1EV B lc» It ISKKJt« L 

xA<1 /2I=«*U VBrt<1 /2l::i£3tLfc 

fc*l*Vx A<2«|::±JM-*. 

[0 0 3 3] CjUCJ: y . h7>X6 3tf>-*«rcHl*P 

«tS»t-»«!iai ofl)l«I*«tfcLt, -SfcfflS 
fz**t-*«*«)«IIBIIA<«ff-«l=«fc*i*J:3l=<t 

&<> Lfc^oT. *o)-*ffl^e>ttaas*iHiB7*^L 

[0 0 3 4] H3li*«W(D«ffi*<jSffl**tfcmESS 
7— MOS h^>vX$Qm£/<;UXft*|P g 

man otiiii-r*a«a«iBB4i:a&«-#<tjFtiT 



[0 0 3 5] WBl=*5l*T\ 1l*¥«ttafRB&1bSiL 
EVc o»6£II«lA0)iMSV r e f 

%mmm±£.f£\B\&. i 2 i*±HBisftm^mE v c c a< 

±B&flU (D««Kl^aEUlTlc)Sofc<h*lcilHl»» 
[0036] fEIBtIS 1 iCfct^T, 2 0 1 l*-£/S81<D 
08* 2 0 2(*ut3tti5*imEVd c^i^lE (Vs 

t) ma)«B*fcttrt-*«»*U7>:7* 2 0 3i*mE 

ItRBB* 2 0 4I*RS (tvh-'J'b^H I7U^ 
?7P*;^ 2 0 5tt/<77r7>^ 4 1 I*/* 1 ?— M 
OS h^>vX4rQ m3 b<ii«-r*-*««a I o^tE 

iz*»Lr*di'r4«a«ajB». 5 2i*w*«E*^ 
>^B*-cfc*. 

[00 3 7] tt*ttBlT>^2 0 2li, E3M1*0»7 
^b7th*^72 1 **Lt.7-f- K/<v^**lT< 
5iSaEttS*i«EV d c tRfrS^g^lSSmEV s t t<n 

R7, R8l=<t:«»EBtt££T*EiUKB»2 0 3i:: 

[0 0 3 8] «EtttfcE»2 0 3l** «9lEttU3BS4 1 
&0>*3EKatttflBEV c s *<±IBJ±K«^mEv e 

[0039] RS7U7^7P7^204li, -£JS#J 
(^/^I^P sd^oTJSJHMlc-fe*;/ h (S) 

_tIBmEJtK(HlK2 0 3<7)^ditli^P r (Zcfc 
ot'Jt^h (R) C©RS7U^?7P7? 
2 0 4<D-tr*:/ htfiJl (Q) li/<^^T7 7 >^ , 2 0 
Lt/\9-MOS h7>vX^ QmCD^f — McBUJO* *L 

4o 

[0 0 4 0] W*«E*9>?B»5 21*. mEtkKls] 
K2 0 3lcA**ft«l£8«*»EV e<DJ:l®fi^m^ 
iEVxl^7>^ (MB) -TZkbtiz^ *<D5?ls 
^1EV xf h7>X63 fl)-»«A*lEV BlClSff 
JShfc^JL-C^ib^-ar^o 

[004 1] B4I*±|E«E*7>:?[e]»5 2CD*»/£#J 

[0 0 4 2] f^BO) (A) lZ^*rmE^^>^ls]85 2 
I*. B2l=^Ufcpl*«E±fiEHK5 1 V— X 

tttft&JMBttaft'J -T*Mt *«B LT SttWWtft 
«^iS«Wfc^S$ti:4J:5(cLfcta)r'fcor. MO 
S h7>vX^Qn 1 % StaR3~R6. m*Wfli»S 
2 1. fc<fcVm3ElRi|Xffi(0MOS h7>^^Qn 2\Z 

*y«*sn. i^sco (b) rc^-rcfe^ttwjtwtts* 

[0 0 4 3] B5f*« B3*><fci;H4|z^Lfcn»a)K 
(A) I*. it»U**EVd cSBrScBBBWE (Vs 



[0 0 4 4] U5 (A) iCfcl^T* /^-MOS h ^ > 
yX^Qmlt RS7U7^O l ^204(Ci!^h/ 

5o Rs^«;^^^p^^2 0 4ii. -Sjg»l(D/<;ux 

[0 0 4 5] C<DitSSmmEVe(i. ±*L/cJ:5 

*au*«Ev dot §«se cv s t ) mowm 
ic»rJL^r**stt4«ff"eftor. BaSdJ^mEvd 

c*<lffilE (Vs t) cfcy«L^»«l*«TL. J£*fO> 
ig^l*±#-f£o CtllC^tJ. ltttt»tEVelttX 
ttftttGEV.d c^lSiE (Vst) MO)ISS63&<*'J^ 

4-7B*flUt^±iEMS^S'l^ ft* 5 * — K/*-y 
o*y. «3tlii*«ffiVd c^RrX0)B 
1gmE (Vst) t^§«fc5l:^9-MOSH7>yX 
^QmO)t>/t7Mtl:)!i^<-KA^^ (fiAiS) 

[0 0 4 6] _LE*fc«**«EVel*. K35ttS*«EV 
dcS^IStE (Vst) (zftlt-r*^-r — K/< 

y* §Lft<»ftm\zfccxm%rt-z>tf* z<d 

±RR«I*. HH© (B) iz^-Tcfc^l^ pJ^mE^^> 
^IslSSS 2(0^^>^mEV xlc^ifS^ti^o CtLlcJ: 
y. -*«W3tl o(Dt°-^filli^<D^^>^SEv x 

LT-«fl*3El o(D±BMI*<ifl«**i*Ci:l=J:y. 

[0 0 4 7] £t>lZ. h7>^6 3 0)-^lA*iEV 
B*<±^-r*<t. RB(D (C) \Z7fk-t£5\Z. -zco-x 

mA*ni±vB<D±mz%L&mTt *»-c±E*^>^t 

li-*«A*«EVBlcjRifc«Lr«*StL4o -tile 
cfcy. -#«A*«EVB<D*<bi::B8*3£"4\ tt35tH^ 

mat i d co>*ii8«*-sic«oct3b<-c#*o 
[0048] m±<o<*:5ic, «n*n-ca. h^>X 

(6 3) <D-*««3fc do) *W»-r«Ci:lzJ:y. 
*<D-*«*^»P>*L4di*l«E (Vdc) (DSSt^l 

w*f7 5mE*3eib»a-cfcor. ±E-*«j«st (i 

-LE-*««aE (I o) (&±K 
«SS*<7)-^flJA*«E (VB) lzl$(SatJt«Sii-*» 
-C*<baF*«Rr*Kftlffltt (5 1. 5 2) £«*f-C£ 



i=*y. ia*«a (i dc) <D«iRBffl*-*ffliaE cv 

b) o>s(sici!it5t)-ric-sic«ozt/)<-e**o 

[0 0 4 9] *fc* h^>X (6 3) 0>— (I 

0) JX^^fV^Wtl)/^-^ (Qm) <D*> 

/^-^KWJt^wsE-rsciriCcfcy. *<7>-;*ffly^t)S 
ats»$^Lr»&ti4itattts*«E (vdc) ass 

fcotii, ±E-XM9K (i o) a>e— *«*<Bf5e<B 

±E-*«S35 (I o) <D±IBffl£-t<B-* 
flBAaWE (VB) lz(5rSJ5Jt«*i±«^*fc*1±4 
pJSS^lelffi (5 1. 5 2) C£ I::* y. -» 

(■vat (i o<d) x-r ^^>y«w=j:«itaai*mE 

(Vdc) a>S38ft»f*i:i:*lc. H3Sdi*«36 (I d 

c) <0*ilB«*-2fcffl«E (VB) <7>B«lcfflt)€)-riz 

[0 0 5 O] h7>X (6 3) <D— XflHlSK ( I o) S 

x-f 7f>y«it*/W- (Qm) a>fflBB3E 
do) ^mE (ves) icR*Lr*tt"r*«a*aj 

B8(4i) C(D«lttilHlK (4 1) a>«3EaE««tti 
IE (Vcs) A<SflE (Vx) £tt*.fcj^5fr£tt 

d3-r*hbKlHlS& (4 2) CC7)i±^lH]ffi (4 2) *<_t 

ES91E (Vx) ia±<D«E**fflLfcfc#l::±E/< 

o-m* (Qm) *Mt«i«ic*7tt«ic»ft-r*aj*« 

K(sJS§ (4 3) t. ±SBh7>X (6 3) 0)-*«A* 
IE (VB) lcl5fgSJtWr-S^-eftfc-r*«E*±* 
Lr-hEtt«EIB (4 2) icSmmE (Vx) <b Lt4 
x*Rr«mE^*BIB (5 1) ££ffiHtzZt\z&V, 
±E/^— *T (Qm) 3&q»M»l=4-^««ilz|BES*i 
4fc#<D«»ttS*«3t d dc) S-*ltE (VB) 

[0051] h^>X (63) <D— *«S3S ( I o) * 

x-f ^^>^«»-r*/w— «t- (Qm) <Diimm3£ 
do) s«Eiwj6»Lr*as-r*«atfciaiB» (4 

1) fc. ca>ttttDBa«3Efc&tttil*E (Vcs) * 
«2pSE (Ve) £JttM-«ltlKI§IB (203) i:, C 
Dttl&lsIB (2 0 3) (7)J±«d3^ (Pr) |Z*-3l*T± 

ib^9-it (Qm) ^^-^/^^KrajtsmASffla 
■r *x*r ??>yMfmR (2) jlek^x (6 

3) a>^«*^»€>ti4tt*«E (Vdc) *<BrS<B 
B««itt««fc3i::±Btt«IHlB (2 0 3) (DSmmE 

(Ve) ewKHW «B*7-r-K/<v9W (2 
1. 202) c<7)di^^-r — K/<^£*« (2 1. 
2 0 2) l:J:t|WtHi$n«t*IE (Ve) <D±» 

(Vx) UEh7>X (6 3) <D-*«A*fiE (V 

b) izrs«fiit«-*-*»-c*ft:Si**w*«E^^>^ 
(5 2) tZmHtzZtlzJiV^ Mffidi^mE (V 

d c) ^-^cogsmE (vst) i=»3efc»i»-r*«i 
d o) <D±mm.£ftmrz>WMZ& 

/^-MOS h^>vX^QmC0^->/^-^^^J± 



c) a)tiiMi-xiitE (vb) o>wi<&izmt>t>'r\z 

[0 0 5 2] KJLb. *S|iiG#l^oT#£n^f&fE£3S 

[0053] jsA±<DR«H-ei*±iLT* o 

[0 0 5 4] 

[0 0 5 5] t^*»s h^>X0)-*««3KS«l«-r 
[BBaffiWttlRH] 

[su **wo>ttfii3&<affl**ifc«Eseft<b*Ba)* 
[0 2] ni^^B7?figffi^n^RT^maE^jaiHis&(D« 
[H3] *§&m<DtiLffitfmmi!*itznfr&&itmm<Dm 



2 (7>5iffisfii$^-risiss@ 

[04] 0 3(D^B-C«ffl3?^^mE^ : 7>^lHlSS<7)ffi 

[0 5] 0 3lC^L/'-[5]ffi(75^g|JfCfclt^l!lff;^B^ J r 
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